INTRODUCTION {#sec1-1}
============

It is not easy to close large scalp defects because of its unyielding nature. Complex flap designs and multiple surgeries over a period of 6 months are often needed. A case of a scalp defect that was directly closed in a period of 3 months by applying a simple external expansion technique is presented herein.

Patient profile {#sec2-1}
---------------

A 28-year-old male patient presented with a painful neurofibroma of about 13 cm × 14 cm size on frontoparietal scalp. The tumour grew to the present size in 7 years. The growth was rapid in the previous 4 months. The patient wanted early excision of the tumour and coverage of the defect with hair-bearing scalp in a period of less than 5 months. He refused skin grafting and scalp expansion by balloon tissue expanders.

There was a slightly warm, mildly tender, flat, soft tissue tumour of about 13 cm × 14 cm × 1.5 cm size occupying the frontoparietal region of the scalp \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. It was not attached to the calvarium. There was no significant enlargement of regional lymph nodes. And, no similar tumours or other abnormalities were found elsewhere in the body. Radiological investigation revealed no involvement of the underlying bone. Biopsy, done in an outside facility, had reported it as 'discrete cutaneous neurofibroma'.

![Grey hair over the scalp tumour](IJPS-48-309-g001){#F1}

![The scalp tumour with the overlying faint greyish-brown maculae](IJPS-48-309-g002){#F2}

MATERIALS AND METHODS {#sec1-2}
=====================

The tumour was excised under local anaesthesia with a margin of about 1 cm of normal-looking tissue around it \[[Figure 3](#F3){ref-type="fig"}\]. Sterile Kirschner wires (0.9 mm in diameter) were passed into the scalp intradermally on two sides of the wound. The projecting ends of the wires were connected by specialized screws, called 'distracters'. This completed assembling of the rectangular frame of the external fixator, called 'Joshi\'s External Stabilization System', \[JESS Research and Development Council, 10, ONGC Colony, Bandra (W), Mumbai 400050, India\] \[[Figure 4](#F4){ref-type="fig"}\]. One full turn of the knobs on the 'distracters' moves Kirschner wires of the frame by 1 mm with the K-wires applying traction on the adjacent scalp. After every manoeuver, the wound was dressed and the sharp ends of the Kirschner wires were covered with sterile surgical pads. This was done on alternate days.

![The excisional defect in the scalp](IJPS-48-309-g003){#F3}

![The external fixator assembly around the defect. Note that the ends of K-wires were bent away from skin surface for obtaining clearance for the external fixator](IJPS-48-309-g004){#F4}

The turning of the knobs was made to just short of resistance, and stopped before the patient had discomfort \[[Figure 5](#F5){ref-type="fig"}\]. With each act of turning of the distracters' knobs traction was applied on the adjacent scalp, which got expanded by about 1 mm. Within a period of 3 months, the wound edges had met each other \[[Figure 6](#F6){ref-type="fig"}\]. Then the wound was directly closed with sutures. The frame was removed after 2 days \[[Figure 7](#F7){ref-type="fig"}\]. The sutures were removed on the tenth day. The entire treatment was rendered on outpatient basis. The result was stable at 2 years' post-operative period \[[Figure 8](#F8){ref-type="fig"}\].

![External tissue expansion in progress](IJPS-48-309-g005){#F5}

![External tissue expansion completed. Note the normal scalp and natural hair on either side of the frame](IJPS-48-309-g006){#F6}

![The external fixator was removed](IJPS-48-309-g007){#F7}

RESULT {#sec1-3}
======

The patient became pain free immediately after the excision of the tumour. Histopathological report confirmed the diagnosis of neurofibroma, with complete marginal clearance. The part of the scalp containing the tumour was replaced by healthy scalp and natural hair in a period of about 3 months \[[Figure 8](#F8){ref-type="fig"}\].

![The result at 2 year follow-up](IJPS-48-309-g008){#F8}

DISCUSSION {#sec1-4}
==========

Viscoelastic properties of skin {#sec2-2}
-------------------------------

The skin\'s viscoelastic properties are as follows: 'creep' and 'stress relaxation'. Creep implies that the skin continues to stretch as long as the stretching force is applied. Stress relaxation implies that if a piece of skin is stretched and the stretching force is kept constant, with time, the force required to keep it stretched gradually decreases.\[[@ref1]\] The tensile strength was described by Levenson *et al*.\[[@ref2]\] in 1965. It denotes that the collagen turnover and cross-linkage in the wound result in the tensile strength of up to 80% of normal tensile strength, by about 12 weeks after the closure. It implies that if a wound is directly closed and is stable at 12 weeks, it will not stretch back or reopen again. In the reported case, the skin\'s viscoelastic properties helped expansion of the neighbouring scalp externally. The gain was about 1.5-2 mm of extra scalp per day.

A variety of skin stretching devices\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13]\] are used to attain direct closure of surface soft tissue defects. However, they are either complicated, expensive, or for single use only. Most are not easily available. The technique applied in this report is simple and easy to learn. The device used is less expensive, reusable (thus, reducing the treatment costs further), and easily available throughout India. The disadvantages of this technique are minor. They include skin puncture site marks which are better than the end results of the procedures such as skin grafting and flap coverage which make this technique worthy of a fair trial.

CONCLUSION {#sec1-5}
==========

To the author\'s knowledge, the closure of such a large defect in the scalp by applying external tissue expansion technique has not been reported earlier. This technique can be applied to close surface soft tissue defects in other parts of the body as well. This is especially so when conventional techniques are either not helpful or refused by the patients.
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